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The correlation function of galaxy clusters has frequently been used as a test of
cosmological models. A number of assumptions are implicit in the comparison of theo-
retical expectations to data. Here we use an ensemble of ten large N-body simulations
of the standard cold dark matter cosmology to investigate how cluster selection crite-
ria and other uncertain factors inuence the cluster correlation function. Our study is
restricted to the idealized case where clusters are identied in the three dimensional
mass distribution of the simulations. We consider the eects of varying the denition
of a cluster, the mean number density (or equivalently the threshold richness or lumi-
nosity) in a catalogue, and the assumed normalization of the cosmological model; we
also examine the importance of redshift space distortions. We implement ve dierent
group-nding algorithms and construct cluster catalogues dened by mass, velocity dis-
persion or a measure of X-ray luminosity. We nd that dierent cluster catalogues yield
correlation functions which can dier from one another by substantially more than the
statistical errors in any one determination. For example, at a xed number density of
clusters, the characteristic clustering length can vary by up to a factor of  1:5, de-
pending on the precise procedure employed to identify and select clusters. For a given
cluster selection criteria, the correlation length typically varies by  20% in catalogues




1) catalogues. Distortions produced by peculiar velocities in redshift space
enhance the correlation function at large separations and lead to a larger clustering
length in redshift space than in real space. The sensitivity of the cluster correlation
function to various uncertain model assumptions substantially weakens previous con-
clusions based on the comparison of model predictions with real data. For example,
some of our standard cold dark matter cluster catalogues agree better with published
cluster clustering data (particularly on small and intermediate scales) than catalogues
constructed from similar simulations by Bahcall & Cen and Croft & Efstathiou. Detailed
modelling of cluster selection procedures including, for example, the eects of selecting
from projected galaxy catalogues is required before the cluster correlation function can
be regarded as a high precision constraint on cosmological models.
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1 INTRODUCTION
The clustering strength of rich galaxy clusters has long been
used as a constraint on models of large scale structure. The
two-point correlation function, 
cc
, was rst estimated for a
sample of about 100 rich Abell clusters by Bahcall & Soneira
(1983) and by Klypin & Kopylov (1983) who noted that
clusters have a larger clustering amplitude than galaxies.
This dierence has a natural explanation in theories in which
large scale structure grows by gravitational amplication of
small uctuations in an initially Gaussian density eld. In
such theories, collapsed objects form near peaks of the initial
density eld and a clustering pattern which depends on the
height of the peak is imprinted at the epoch of formation
(Kaiser 1984, Barnes et al. 1985).
Although the statistics of rare peaks provide an appeal-
